Identification of the covalently bound flavin of thiamin dehydrogenase.
Thiamin dehydrogenase, a flavoprotein isolated from an unidentified soil bacterium, contains 1 mol of covalently bound FAD/mol of enzyme. A flavin peptide, isolated from tryptic-chymotryptic digests of the enzyme and hydrolyzed to the FMN level, shows a pH-dependent fluorescence yield being maximal at pH 3.5 to 4.0 and decreasing over 90% at pH 7.5 with a pKa of 5.8. Acid hydrolysis of the peptide results in an aminoacylflavin which shows a pKa of fluorescence quenching of 5.2. Absorption and electron paramagnetic resonance spectral data show the covalent substituent to be at the 8alpha position of the flavin as is the case with all known enzymes containing covalently bound flavin. The aminoacylflavin gives a negative Pauly reaction but yields 1 mol of histidine on drastic acid hydrolysis thus showing an imidazole ring nitrogen as the 8alpha substituent of the flavin. The aminoacylflavin differs from synthetic 8alpha-[N(3)-histidyl]riboflavin or its acid-modified form in pKa of fluorescence quenching, in electrophoretic mobility, in being reduced by borohydride, and in being labile to storage, yielding 8-formylriboflavin. In all of these properties, however, the 8alpha-histidylriboflavin isolated from thiamin dehydrogenase is indistinguishable from 8alpha-[N(1)-histidyl]riboflavin. It is therefore concluded that the FAD moiety of thiamin dehydrogenase is covalently linked via the 8alpha-methylene group to the N(1) position of the imidazole ring of histidine.